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^#3.1-3. ^ zl^ afla^ {PROTEIN CONJUGATE USING A> 

IMMUNOGLOBULIN FRAGMENT AND MEHTOD FOR THE PREPARTION THEREOF) 



5. 2-b 3*fl€ ^^#Slr^ Fc <3^-§- ^tl^M ^t!: SDS-PAGE 

l: *^>^= 3.71 Efl^l 2: IgG 

3l<?] 3: IgG Fc 

S. 3^8: ^<H] ^ -g-^-wV-g- Jfi IFNa-PEG-IgG Fc (A), 17 Ser-G-CSF -fr5.*(| 

-PEG-IgG Fc (B) ^ EPO-PEG-IgG Fc (C) ^^l* 1*91^7) ^ SDS-PAGE ^^lal, 
ell^I M: 3.7) , efl^l 1: IgG Fc 

2: IFN a (A), 17 Ser-G-CSF -ff-5.*ll (B) ^ EPO (C) 

^1^1 3: IFNa-PEG-IgG Fc (A), 17 Ser-G-CSF Tr 5.^1 -PEG- IgG Fc (B) % EPO-PEG-IgG Fc 

(C) 

3E. 4^b -g- nij-Bf -g-^-^V-i- ^ ^€ IFNa-PEG-IgG Fc ^*fl^ 3.3*>S.ZL2j)5i) 

£ 5^ ^<H1 4^ *fl2:^ EPO-PEG-IgG Fc ^*H3 ^^lul, 
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S. 6£r £ rr}.e} *j|a^ IFN a -PEG-IgG Fc ^^7f ^<3^ ti£)aQ« <g^*\) 

^ -f^ ^n^-§r ^Hre** ziEfl^oui, 

5= 7^ * 4^ EPO-PEG-IgG Fc S^Mt? ^<3^ EPO g 3. ^3}- EP0«fl 

«1*H f7f€ tt#7l» l+^iflfe ^ Ji^fe ZlEflHol^. 

13> ^ ^ M^oIsl, til^Ej-o)^ * W £ ^#5^ Fc <8«W # 

^ 7 > W* ^7Hl7l| ^Sl^ tftfj^ *^o} 3 

^f"§- <=>>7]^>7fl ^tj-. oj^ fc^-fr «fli^ 7 | iflSfl, m# ^7>A] 

7}_H ^# *5L# ^Tfl X]^A]^ -cHs)-^^ ^o] ^ 
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o)^ of-.eq tf^* ^lfe ^ 

^S, #SMfe «-sH^€-§-3# (polyethylene glycol: °1*> "PEG"Sf Qo] -g-^fl 

£7} ^ JL^}^r S^^l Y7M?m ^l-g-^^ PEG^r 

42-3 ^ ^ t]-^ ^^H al^-ol^ 0.3. ^W<^| -g-^£« fe<£iL3.#| # 

^SH^al, 7K^fl!- ^l^t-fl SXSLV] S-^^V Jf^-g-JE ^0.7] 

*1 ^ ^3}^ (Sada et al . , /. Fermentation Bioengineering IV. 137-139, 

1991). n&m-, PEG» ^^171^ ^^Ml ^ 9X*)t£ -S^*^ i&mj 

ci6> a^l^r, PEG^ ^d\] 3^ ^M-^r ^^1^1 o]^]^ ^ ^ 

7>» 22|^7SH- *11 5, 738, 84621), ^#^r PEG^l t^l 

^^7} ^AHl 27H M-Bl-iflfe (^*H#€*7l| WO 92/1622DS 7fl^S]^^^:, 

°l#^r ^1-^ ^1^171^ ^oflAi^ 141 a.ol^l £r*>5$4. 

a?> -£jg f ?J^1-^ ^ 4^ (G-CSF)^ PEG^l 

-g-^^^o] ^ 7 }^ <&^^: i^ltfai Jial*|-5aq- (Kinstler et al., Pharmaceutical 
Research 12(12): 1883-1888, 1995). ^-^l^, G-CSF-PEG-^ 1 ?! ^ #7l ^*14 € 

^€ *FM?M ^<3^ ^ «1*H 4«fl ^7l-*>^ril 1-4 

^al, 1^ ^71 ^7>7> ^TflJ^ *1^<$ *H*f|^-*l ^-8-S|-5]^ ^ 
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its. m ^M\s. *8<y*n -fr^a^-a- ^*Hf ^<>i 7h^<>i at*. ^* 

zl f r ^^> ^^fi ^*fl ^r^Rr ^^ofl €^1^ A 3#tb 

tjLJlsM (^-*H#^7fl WO 93/15199 ^ WO 93/15200, -fr^^^l) EP 413,622). ^ 

7)1^- AVo)^^ (Human Genome Science)A}7> JlS/M ^a]-^. o^sim <^4^- W?!^ -S-^ 
y « (*llf-^: Albuferon™)^ •^^ 0 l°fl A i Sl^m^ ##71-1- 5Am^H 93Al#o.s ^7}X\ 

SMth ^3*1 ^ tl^l^l %^3E7> 5% cl^S. ^r^l7> 

5^ (Osborn et al . , J. Phar. Exp. Ther. 303(2) 540-548 , 2002). 
:i9> tb^, (immunoglobulin, Ig)^: *l-§-^r -g-^^^^, tlE^m (tfltb 1 ?! 

^ ^^- 7 fl ^12003-9464J1) SE^r ^^-4 ^-g-*fl , °±^%\-l ^-§-31, <r 
-Ml (tfl^^- *)1249572Jl)» ^^#5.1:^^ ^ (Fc)^ -g-^€ 

$*H3. £-fr**<<IH ^A]7l^ ^o] SU.^, ^fi^^fl W0 01/03737^ *V°lS*y 

£ SE*r ^^"^m ^^Jl^^o]^ (linker)* ^ * 

tfiWSol 7flA]si<H fltj.. zi&m-, -H-^^> *HaW ^Itb ^*>^£r -§-^- ^-m 

MS. A>-g-^ ^ $X$=r ^e^S.*^ ^V^l *Htb3 0 l^, 3^tb A]i^ s^o] ol^^ 

^11: ^ ^JL, -§-^-3H Aflf-711 *8^€ Ai^o] ^^a>o.^- 7V^# 
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<20> ^^#S.l-^-ar 3.7\) ^ 7>^l Fab ^ 7 >^1 Fc <3^JL 

a ^S)^), nl^-m^ ^5,116,96431^ ^ (Fc)^l ©Mlc ^ 

IE*r ^4*1 ^flS^- #1H1 o}^ -g.^ fcHj^* 7flA]^>ji o^ji, 

^15,349,053^^ IL-2« ^^tSf^ Fc <8«H -g-^ltl -8-^*1^ 7fl^ *1:£«- Jfl 
4. H ^1^^|#-U1|^. £ ^ ^3E^1« ^^#5.1;^ Fc ^^oil -g-^-Al^l 

^7fl WO 00/23472, IL-5 ^-g-*fl# *5.712,121A ( 

S*« G4^ Fc -g-^aa ^15, 723.125S ^ CD4 Tg^S-M G2^ 

Fc <8*H -§-^1^1 nl^-s.^) ^6,451,3131^^ -fr^*} ^flS^ Fc -§-WM3 7^0] 

fli*. fc^s*^ Fc qqq oH^AV^ ig^jAltl 3*5,605.690* 

S<«S*fl Fc «8«?4H Jj-fr] ^] -_g_^ oM^I" ^a] 

tl Fc» °l-g-*H *fl^ ifhH TNFR-IgGl Fc -Mm*!**! 7fl#^ jua]^ 5ft 

31, €^ ^^JL-i-^ Fc ol-g-^j- -g^*^ 

7fl^ ^|6 f 277,3753l, ^16,410,008* $ *ll6,444,792lil°11;£ 7fiA]5i]ol 5ft tf. 

AV A^S. o]^ H ^Ajo! ^ ^n_ V 0 >ul^ ^ ^ofl tfltb 7V^^«fl* 

^^SHH ^ 7 >^ ^ 5ftt|.. ^nj- ovqsj., Fc -S-^-^^o^ 

42* oi^ w m o.^ Fc# A> ^ H 5uq.*«a # 

°1*13 *BHMI al**H| fl^Mfe A13E5)<>1 ^^V, 

^W°l^ fcc]* M o] ^Ai^ t>^^^ JWMI 
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^^Hf 7Mo] o^*| ^s)Jl Si^r -ii^oltq-. 

:23> o]ofl, ^^6. ^Eflofl^ ^JlS. <^7^ %^ #i 

^ 7 >» ojl- ^ flfe *]4=^ 9 s * 7M*>7l 

3L ^--H-^^l ^«fl £3*13 ^SfV ^^17> -flEl*^ T&q&Q 1^ ^7l» «?7l 

^ Sls. f7M?l^, ^=#^1 ^ ^7>« ^^l^S.^ 

<26> Stt, ^ (a) <9= tt^fl ^-§-711- til^^ol^ #B^Ej- 
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(b) Hl^EHS.^ f^fi^l #^^Bfo]^ ^ ^^#Slr€ Fc <geH 

^ ^^^-Slr^ Fc ^"S. cqsfl o^ig ^ ^^o.s «1 

-§-7}^ 3Lt*Hr, 



^<^^1 ^*fl" Sfe ^M- ^e]^ #e)^^o 1 |c > 

^Sl-^ XAltb^. 
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<33> a. m^o^ "^^#^.1;^ Fc <3^"£- ^^#5.1:11^ ^ifl^ 33| 7}^<3^, ^ifl 

1 (C H 1)3|- ^ifl *«<8^ 1 (C L D* 2)1^ M-^^l ^M*}^, ^31 1^<3°)1 tl 

*1 (hinge) ^-^-i- 3E.^>7l£. 

:36> ^7HH, ^- aJ^Sj ^3 Wl^^o]^ ^^1^ <£ ^ «>-§-7l7> ^ ^ 

^ ^-^^t^S- 'S^J^L*!, Fc ^7fl^S *H 

^3g^ol^«2]- Fc <S^£r 1:1 tfl*l 10:1, W>^*>7fl^- 1:1 tfl*l 4:1^ -i-WlS ^ 
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Fc *}*}hz. ^h&, 4 D ]t #7], -S-l^Ej^^ oj-n]^ #7l SE^r -fM 



<38> ^7] Fc <8<^ IgG, IgA, IgD, IgE, IgM ^ ^]«^ £^-#<£] Fc 

nMS€ *r 9Xsm, IgG^ IgGl, IgG2, IgG3 ^ IgG4^ 2.^ 

(subtype)^ ifi^Sa*^ Fc <^°1 o]-g-^ ^ &t*. ^^7> Si #41*1 

<39> ^- T^Sfe <#7] ^^£,^-Q Fc <8^£- 1^0_^El 

^o. ig^sL^.g- 7>^-gfljL^S. ^^tt ^ ^€ 5Efe -B-^i^-^ 

^S^- f- a}-§-^ ^ stb, ^r^€ 

«- ^*Rr ^^IrH Fc ^ -=-^4 7)^, HL^r <£^4l 

-i-^, IgG^ ^-f 214 238, 297 299, 318 *fl*l 322 SE^ 327 tfl*l 331^i^fl 0} 
v]hz.*} ^ 5ftjl. * #7]7t q-^- f>Dl^A>o.s. 7] 14 
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**** 7HMW *M* a>^>^ ^c Wfe 7ltflv - 

Sflth 



:41> 



2> 



(maleimide) nf $ ^a^je. (succinamide) -fr5L%)3. 3-o.3J?-e] ?H h> 

M^tf. #7H>H, ^Aiq-pi^ -frjESflsLfe- ^Al^n]^ =^^OlH, *H^^1 ^A]q 

^ o>ti]t= M ^^oiq.. 

#E]« Bl^ols* ?MiSL o).g.^ * + 4| fe( ^ n ^o.o\) c^fl AJ-7I *>ol=^Al 
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^^Efo]^ ofD]t ^ El-olAi Q 7] ^ Al ^o] ^7] 

<44> £ ^^o^ OJ: «_ V o. 7m ^ um^ois^ 

** *ft -W* Wfl. (PLXJA, polylactic glycolic 

acid) ^4 tf* a** ^hl^av g ol # o] # o] 

#3 * ^ t c M ^6fl^ ^-o]^ - ^ * ^ 

^o] &<^, gjsjfe ^ N _^^ c _^^ ^o_^ ^ 

*Mi ^ ^^ o] ^ ^ (folding) 
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°1 °l-f-^^<i> Sj-J! -f-f^l^l (homo dimmer)^ ^EflS -§-^£13] *J °1 ^a>£|.£.e-)1 SHfl, * 
^3 ^*1H^ Zl&l^ ^fl^ol ^ j£tf ^ ^ oy^-2r ^ ojo. 

, ^JLJL ^f-^*]^ ^£S r 7fl S^uf-, C^Tfl 

- ^^#^1:^ Fc <£^# ol-g.^- ^-^^ ^M^- PEG 1 ?}* ^^-Al^l y§o_^ ^ 

^o]5l ^^-g- ^A^ ^H|) 7l^oH ^flA-^ c]-^^ ^ UJ-B^t}. 

40 kDa^ PEG^r* ^a^J ^°fl^r oIb]^^ o^.^ ^7l7> €<?|^ofl «l^fl 20«fl 

^7 r *KZ, ^]B1^^ ^» PEGS °l-g-*H IH^^T ^A]^ ^ofl^ ot 1Qtifl ^ > 

ol^Sfl^. <£sH] PEG* °l-§-*H ^^#5.1:^ Fc ^^-Al^l ^o)]^ ^ ^7l7> ^ 

40tifl ^7]^AS. ^7>§>^Cf ( S 2 ^3b). ^Sjl-g. 4^ f^q 7>^-ol7> 

iflMl, PEGM- PEG-^^* ^a]^ ui«n PEG-IgG Fc <3^# ^HtM^l £ ^ 

^ ^^7} ^-3- ^l^-A]^}- (mean residence time; MRT)^ ^7>» iLo]fe 
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°13L, *M S. ^71^ «1*H 2 vfl^l 70»fl ^71^ ^7>^>^cf (5. 2 5. 
6 #20. 

:49> a, ^ *1^M3* ^7M^l7l ^tb PEG *fl$ ^ 7># 40 

kD PEG-& PEG-IH^* «1 m*] £ 

4^7> iMtt ^ ^-3- *)i^m* M-^Si^. °1^ 

n> 6 >iJiB|. l-giftoH £)tb ^<?17> 4J-£*W ^^tb ^el*^ 

^-M^i ^sfl^ PEG H^r a.tf iHltb sg* 

so> ^ g o}» ol-g-tb #3^8* ^^171^ 

-B-efl Fc <m-ir A>-g-^ ^oiq. ^«tii--g- -B-^ ^ ^-g-O] ^ 

7> ^$Sr 5>^cf. ^7>^ St^^l 7>^ ^ 

40 kD PEG» ^ ^*Hr ^ ^ PEG-^ 1 ?!^: ^*l?l*r ^4 ^ , 

*M ^afl vfl^l ^ ^7^1 fe^ -f^ o>^^ ^ ^-g- 31^13: 

^ ^ 0^5}, #cfl^ JL7><?1 40 kD PEG* <*}-g-*Kr tfl^O ^7>7> *fl-T ^ 

*\ PEG* SLS.S. -fr^)*}^. 
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* °1» °]-%-*}*\ /QjQtf °>^^§r %^"Mtt ^ 

^^S.€-«o V # ^^l^, ^B^^l, c >3. 

S3S)-*1 B ^ l5 c 6^ T ^ l5 c ol^ f ^wj}^ A> <y-&J^ ^^]^>, ^fli^A} 

n 1> oVisla^^-E, S 3^ ^Q*}, VII, VIII, 

IX, S-e}-^)^ %^<?l*h -6-^14^1}, C, C-*>-§-^ 

<>l7h ^Bil^m >S # ^ <^>B5l^€, 

-fr^x}, if22j SMSl*}-. <^3L *H-JL=L£-, ^Jl^, ^^ss^.-« 0 l-# Jis 

^?]^o)EL, 7}iB?-«,)-i S 

El^HS.^-^* x}^t3LjeL£:, *J-*H, ^1, [Fab]', [Fab]' 2, 

scFv^ ^ *J-*(| -fr£*fl, hH3^ -H-efl ^ ^ ^ tj-oj:^ 5Lf-erH, #7} 
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x*.. * «44 ^4 g ol» ^ 0^3. ^ o. ^ a 

te 44 ^ w ^ ^ w 7flM3 _ ^ 

« * fco**, OTJIM . w w ^ w ^ ^ ^ ^ ^ ^ 

i4> ■& cf€- ^o^, ^ 

(a) * ^ a^o^ Wf WM #b ^hH^ a Wa 

(b) tf|*EW£4 **44 « ^ W fel^lc 35 WlW Fc ^ 
afla^-g- 4*«t|.. 

*4 Ca)*H -8-7, 4 ^ ^ H o s ^ ^ ^ ^ ^ # 
£31 <a)fe 



5> 
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<59> 



<60> (a2 > ^ ^IriM^ wl^Efo!^ Fc <3<3 5Efe 

:61 > (a3) #7HH £2)^ BH^ois^ ^^13 ^ ^ ^ofl Fc 

£+ ++3^4) ^«fl £**M «l^Efo] = ^ ^^]o] ^ z}-4 ^-^^ Fc ^ 

32> -8-71 ft* (al)ofl^, lfrfr#ol ^ej^ ^^^0]-O] ^ofl ^- 7l 

0l ~^ 33 *+ **lt 1:2.5 xfl^l 1:5 ^o] »VW*3L, <ft 

33 #+ 1:5 *fl*l 1:10 ^O) H^^tJ.. 

3> (a3)3 <L>+«-*iM 3.4 (a2)<fl ^ ifl<«S*« Fc <3<3 

1:0.5 ^ 1:20 iflflfl ^ to, in ^ 1:3 ^^,6] 3} o] «>^^. 
l> (al) £ fcjfl (a3)2] i^ofl #7}^ wl^E^-o}^ w nj-^ 

fc X\o}± SLsLis}*)^*}^ (NaCNBHs), ^^+dtM-Jl#, t^o}*! J£X±<$ sfe ^ 

^ *M +°1 *1+* ^ 5flt|.. 
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^oflAi &4 (a2 ) S±r (b)fe ^ 
* A>-g-S) fe M# ^ AoJ) ^ ^^. H ^ 

fl*. 4* 1M, ^ , (a2)^A)fe 444 c^] a7]f Jl^^H 37] Hfl*fl 3S 

°1 ^ 7 >^ ^3 ^# afl^tf. 

7> JMM g 4444 eflsfe. * S a f ^h^_ 

*«La. Pfll ^JUS, n]^^ #4*1**1*^. #> ^ 

«■ ^7>^ aw - flcf< ^ OTJfi ^ ^^ofl -c^ * ^ 

***4 ^ SEfe ijhm ^,1^ - ^ ^ ^ 

* 4**« * a*. 4«* Wi M> AW6l (sachet)> w (elixir)> w< 

-AM. +4. ^ ^ m ^ Mf ^ ^>-g-o J]) ^ «^ ^ 

^HflO^ ^ ^ # ^ ^ ^ # ^ ^ 



60-21 



1HI03OO8O299 #3 2005/1/7 

^ ^ *r $XSL^, 2Lt± 0>%^!^7fl^ ^a>^1 ^BflS. 

^ Jf<*| ^ ^ ^7^1 #<H ^ $X°] ^^^-§- -n-^: 7>^5. ^T-i: 7ltfl 

*lJL ^ ofl^ A>-§-3fe ^-^^-i- 7l^S. *M 33 ¥^ #3^: 

^€ 3^)7> M-Bfxfl^ ^Jl^-I- ui^*>^ <£^m. 4 1 



:71><^AH 1> ^lBl5)l€-PEG-^^#Sl-€ FC 3^1 3^1^ I 
=?2> l> ol-g-^ ^e^3/M Fc 33^1 

=73> 3^#5.-&?l Fc ^^-i- afla^l 10 mM Sl#3 "fl -§-*fl€ ^-7>%= 150 

kDa^ fc3»*€ G (Immunoglobulin G; IgGX-MJ*}, 200 mg^l ^3 7>^«fljL^ 

44^1 (Papain, Sigma^V, "l^")^- 2 mg ^3^H 37°C°lH 2Al# -^<£ iE«>*]-3^ ^> 
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3 ««« ^«o S , W4 OJA>l+s# 

CPBS, pH 7.3)o S 1Wfl 200 (Superdex 200i pharn|aciaA}) ^ 

**w e »]«♦ s^,**,, (Ig6)4 F(ab , )2 ^ WJfl Wfia o]# 

«<|UM Fc ^ w Fabfe w< A ^ 

(S 1). 20 * „ 4 „ CpH 7 . 0) o a ^ A cpharmac . a Af 

citrate, P H 3.0) £ £7f ^ Fc ^ ^ 

« A fc S3* ^Ite „ (polyCAT> PolyLC Inc 

<«*»+«# *3E 0.15 M - 0.4 M) MiS ^ sa) ^ ^ ^ ( 

E 2). 



(Shearwater inc. ^ o) W ^ (Interferon ^ ^ 

kDa)7> 5 mg/me 100 „M H&t o Ja OJe)sJ# ^ ; pEG2) #a)7> 

1:1, 1:2.5. 1:5, 1: 10 « 1:20°) ^ «tHW4. «*<tl ^ 

°lS.eME (NaCNBH 
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3, Sigma*})!- 3# 20 kM°] $5.^ ^7}%}JL, 4°C<y\x) S^>^^ 3*]%: # 

^114. Sl^sfl^. <£slW c,}v)± ^ Jf ^ofl o. S PEG 7> ^^£]JL, PEG^r SlB^m 

<g^7} VIS, 3^ ^71 Jfl*H #7l *}--§- ^^-#^r 7^2 (SuperdexR, 

Pharmacia, *1^) 371 ufl^l (size exclusion) aS.p>SZL2fl5£)^- <MAls}£t}-. -g-#^o_S. 10 
mM ^M-S^MS. #^-g-*n (pH 6.0)-§r A]-g-*M I FN a -PEG-& ^^l^Jl, PEG^r 
6 ^ Sl^^- PEG ^ 27fl^] ^Blall^ <y.^ 7 |. PEG ^ <g^^ o]*g%] ^-a>#^ 

^*>^i=f. 3*0^ IFNa-PEG» 5 mg/m£ ^£.5. ^^-5$^. ^}S.^-B\ *V-%-s§°] 7># ^JL o) 
*M ^4 ^ ^^r IFN a : PEG^ 33 1:2.5 vfl*| 1:5^ °) ^9\$\9X 

*}. 

<76> 3> SlB^-S- <£sJ--PEG ^^l^r ^^#^lrfl Fc ^Sfl ^ 

<77> #7l ^1 2*1M IFN a -PEG Fc ^^l?]7l 

3:31 10 mM ^-g-^*l) -«-«n^ ^^tit^l Fc <3^j ^ 5 2 

kDa)* IFN a -PEG ^Sfl : Fc-S} #yl7} z}-z}- m, i: 2 , 1:4 ^ 1:8°1 3^ $7}«H #-§-*l 
^4. ^-§-^^: 100 mM ^§-g-^ ^EfiS. ^9X^-, NaCNBH 3 » 3^ ^5.7} 

20 mM<>l ^7>t!r ^ 4°C°)H 20*1^1- ja^}^ &-%-*)%t\.. o)^b] hV 

-i^l 7 r # #J1 ^4 ^ ^-AV#ol 3 IFN a -PEG <g^^l : Fc^l 33 

=78><#7fl 4> ^sim ^4-PEG-^^#Sl-^ Fc ^^^1 ^ ^^1) 
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<79> #71 #7fl 3^ -g-^-^r-g- ^ ^ ^Tl^Jl ^Jfl IFNa-PEG-IgG Fc 

^ ^-8-^ (PBS, pH 7.3)^ «1 -g-^ -fHr 2.5 ml/^AS 5^41 

jf-sfAl-^ ^s^l IgG Fc ^ *l^-&- ^Tl^Jl IFNa-PEG-IgG Fc 

^r^-ir ^1*}°^ (5. 3). ^s.^ <£<>\Q IFNa-PEG-IgG Fc 

^^=21 Pl^V-§- IgG Fc ^ ^Bl^l^ ^S)- 0|^l7V ^fl^M 9X7) Kfl^ofl OH- ^T^l 

^7}S. 3^>S.H2fl2l» ^WS^. IFNa-PEG-IgG Fc ^ 

^1 10 mM aM1H# M-Hl- (pH 4.5)°.^. ^sH^ ^12 (PolyCAT LP, PolyLC Inc., 

*l^-)ofl 1M ^^-M-Hl- (NaCl)^r 10 mM <>HlH# (pH 4.5) €r#-§-^* 

^ ^JE.^wfl (°J3M-H-f- ^ 0 M -» 0.5 M) t&^SLS. %tS\ ^7}S. ^*\}-5\-<%51, ■p^I^o.S. 

S^^-i: A r -§-*r°} IFNa-PEG-IgG Fc ^^Ml ^^t}-. 

^ <&*\ (PolyWAX LP, PolyLC Inc., *1^) 10 mM Tris-HCl (pH 7.5) 4&f-g-<*_o 5. 3g*g 

SH^l ^ ^*fl€ IFNa-PEG-IgG Fc £3-8: ^f*}^ 1 M $ SH-H S^tr 

10 mM Tris-HCl (pH 7.5) ^f-§-^* ^T^fl ^2. 0 M - 0.3 M) ^^.S. 

*3 ^r^r IFNa-PEG-IgG Fc (2 4). 

<80><-gAH 2> 6j^3Efl€- ^-PEG-^^^^.^ Fc ^^1^1 n 
<8i> <#?il 1> ^^tSf^ Fc PEG <^^$] 

<82> <#2* ^o)] «^c|1^1h. w_V-g-7l# £-*r%= 3.4 kDa^l ^-BH^^-^l 

ALD-PEG-ALD (Shearwater Inc. *1^)» # 7 ] ^x\c^) i$] #31 io\)a\ ^^fSf^ Fc 
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'S^W 15 rag/roe ^5=5. -§-*fl^ 100 mM €^t"§-^W Fc ^ : PEG^I #«1 

7> 1:1, 1:2.5, 1:5, 1:10 « 1:20*1 35L^ ^7>*>^rf. «4M<1 NaC NBH 3 « ^ fc-JEL 
20 mMS. %7}-& ^, 4°C<%*\ M^}^ 3A|# ^>-g-A]^rf. ^M.^ Fc <3 

^3 o>p] t «.^6H ^bB^ o. s PEG : Fc <8«H 1:13. °i 

7] # 7 j ^ 7Hi (SuperdexR, Pharmacia, ^<U) 371 ufl*fl 31 

n>SZL2fl^l- «M^5g4. -§-#on o. £ 10 ^ ^-^5)]o]h (pH 6.0)-* A r -8-*M 

IgG Fc-PEG-ALD» ^^Sftul, PEG^ ^Sf*l ^^#5.1-^ Fc , nj^g. PE G % 27fl 

3 ^#3*^ Fc <*q<>] peg^ £33 ol^fl «av # ^ ^Tl^^rf. 344 IgG Fc _ PEG 
^ 15 mg/m^ ^«>^tf. o1^«-e] ti>-§-^ o] 7 >^- o]^] jg-sj. ^ w.a>^-o] 

IgG Fc : PEG^l 3)2) *>-§- -s-ti)^ 1:3 mo^c] sHl^tf. 

<^1 2> ^#3/1-^ Fc <3^-PEG <&^Q *lB\$l^r <g^-£\ ^^1 f§s§ 

^741 loflAi 343 IgG Fc-PEG ti*4H «y-^-2b (Interferon a -2b. I FN 

a -2b, 20 kDa)» -g-^-Al^l ifl^H 10 mM £kV<* £r#-g-<*H] -g-sfl^ ^B^-l- <£^r* 

IgG Fc-PEG <3«1 : SiE^* ^-2b^ ^ m, 1:1>5> 1:3 g 1:60 ) 3 

SL-Ij. ^ 7 >§H ^r^mcf. 100 mM °R><§ ^#-g-<*} ^ s ^ftJL, 

NaCNBH 3* 3* ^7} 20 niM^l =)3E^ ^7f^- ^ 4t<M 20 *m JH^f^^ h> 

•§-i: 31*8*1 «>-§- ^X\d\) id] ^1 34 jg.Qig « c Vig ^ ^ «. 

^llTl^ul, ^lS^-Bl -fl^ IgG Fc-PEG- IFN a £^ r 7fl -g-el^t]-. 
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<85> <^AH] 3> Ol^T- ^Jra^-pE^^^^ Fc ^ s 

<86> ^-2b cflAioi! oj^. ^jrs.g. (hGHj j=l^ 22 kD^^ a>-§-^, o]^- jg^ 

^--^ ALD-PEG-ALD 3.4 kDa)^ 1:55. ^ *H*]*K31te ^cj| ^ 

^$2.3. hGH-PEG-IgG Fc *Ha& ^ ^1^4. 

87> <^a H 4> oi^j. ^^-PEG-^^^ Fc H}2, 

<g^- 2h tflAlofl o]^ *>^SI*r (G-CSF)S A>-8-^, g-CSF^- 

ALD-PEG-ALD (-g^ 3.4 kDa)3 l: 5 S ^ 3* *H<2|* r jL^ 14 ^ 

— ^ G-CSF-PEG-IgG Fc £^ r 7fl S^Hr^cf. 

31 3 3 G-CSF^ 17^*1) o>b1^a}.o1 ^ojg. o.^^ (17 S -G-CSF)» <>]-§-*} 

^ #7l<4 G-CSF -fr£L*fl-PEG-IgG Fc *t^*ll* ^§>7fl S^^tf. 

°><€*H 5> ^^^l~PEG-^^#S.l:^ Fc 39*1 £] ^ 

i> «t^-2b ^fl-tl *W 3^ ^*l*r (Erythropoietin; EP0)» a^sl, EP0 ^ 

ALD-PEG-ALD (-g-^ 3.4 kDa)3 V5 S. S r fe ^S^lfe ^H] W 

- s EPO-PEG-IgG Fc ^^]» ^*>7fl t^t^cf. 

»<^H 6> #4r« ^eJSKr PEG* *fls 

W ^ tf* ^o] £ = ^|^|^ M^HJiL (succinimidyl propionate; 
SPA)^] PEG# A]~g-* H IFN a -PEG-IgG Fc 3r»-M thM ^-o] ;fe*}*>rf. 01^4^. 
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^4 10 mg°) -g-*fl€ 100 mM 4^-g-^°ll <£<^ SPA ^-g-7]» g^, §4^ 3.4 

kDa^ !-2H€3l#4#Sl SPA-PEG-SPA (Shearwater Inc. 4^)-!- <?14*ll€: <£4 : PEG^ 
7} 44 in, 1:2.5, 1:5, 1:10 ^ 1:20<>] 4^ ^*r4 %?M3L, #£r°fl4 €31*1 j5Li&*r 
^4 24 # ^o> ^Al^r^-. <y^3|)^. <£44 EM-*] #44 44^ nf ^ofl 
PEG7> 1:13. PEG-IFN a «g7] 4*M 7>^J1 ^f44^ 3.7] tifl 

*ll 3.S.tJ>MzL2fl4» ^4*V$4. -§-#^^5. 10 mM ^r#-5L^3JflolH ^#-§-^ (pH 6.0)* 4 
-g-*H IFN a -PEG <M*im Q^ftZL, PEG4 ^44 «&4, 4#-§- PEG ^ 

PEG^ <£«r ^ 2.^1 27fl4 *14^1-& £44 4^*11 *ll4*r534. IFN a 

-PEG <S^alN Fc* -g-^-4-7] 444 ^*\}& IFN a -PEG <3«]» 4 5 mg/mlS. 

tt% ^, ^^Hl 14 *Utr ^-^-S IFN a -PEG- 1 gG Fc *ll££4534. # 

-g-^o] 7 }4 o}3^] ^4 ^ ^l-o} °14*H€- <£4 : PEG4 43 #4*r 

1:2.5 ^4 1:5*94 4<*14&4. 
<94> tr^, #44 W ^#4 SL^ N-*M = ^-4^ 4 

44^ (N-hydroxysuccinimidyl; NHS) ^-1^tt:-1]4^ (Buthyl aldehyde) <£ PEG 

(NHS-PEG-NHS; Shearwater Inc. 4^") SEfe BUA-PEG-BUA-i- 4-g-*>4 IFN a-PEG-IgG Fc <t^*H 
4 4<?l*r5a4. 



c95> <^4<m 7> ^-4^=01 tj.s. P£G# ol-g-^ ^^14 

=96> ^-4^=0] 1,000 Da^izL, ^oil <1N1*1^ 443 *>-g-4» 7>4 °H €^1^4# 

ALD-PEG-ALD (Shearwater Inc. 4^)» 4-g-*H 14 ^1 24 IFN 
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a-PEG *\)2± * ^l^t}. o H , #^ o] 7 >^ #J1 0 ] M ^ ^ ^x^o] 

*l* fl^f W : PEG*] *M 1:2.5 ^ l:5^ol *4« IFN a -PEG 

<9 5 rag/ra^l o] # o]^ H ^ AH ^ ^ 34 

5- IFN a -PEG-IgG Fc *fl2 ^ ^^1^4. 

97> <«1^] 1> PEG-oiB)^^. ^ ^sflo} ^ s 

9 *> 100 mM (pH 6 0)o11 ojEl3)m ^ 5 ^ ^ ^ ^ 5 ^ ^ 

EJ* REG^ «W 40 kDa«l «Al-flaMM*| s (StearraterAK 

«1^>* . PEG ^ ^ al7> 1:47> ^ 

NaCNBH 3 » ^ 20 mlH 5)5^ ^ 7 >^> 4 1C4H i 8 aR> ^o> ^ m M 

PEG3 *3 $ G _ 25 ^ ( PharmaciaA>) ^ o!^. 

^V^cf. 2 ^ ^-s) (column volume; CV)^ 10 mM Tris-HCl (pH 7.5) ^-g-^o. ^. ^ 

* ^ 3^3^ ^ 260 M3fls 3 

*7l + -8-**Ma 37l7> U-1 § PEGS. ^jf* 

-g-#£)JI njtfV-g- PEG- A]^ ^ 1^4, ^L #£)7l nfl^ PEG _ IFNa ^ ^ 

^ojl^ PEG-IFN a c)* ^ }7] m 

^^4. 3 ^ (PoiyWAX LP, Polywax Inc., «3* 10 m 
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Tris-HCl (pH 7.5) ^SW!^. PEG-IFN a ^^l* ^-fi-^Hr -§-#^4- 1 ml/ 

&q -Zr^-SLS, 23^ Jf7H»- ^, 15 ml£\ ^f-g-°-!|is ^s}$t}-. 30 m ^ 1 m 

NaCl ##-§-^-2.5. 30^- 0<*IH 100%v}*]4\ ^S^-wfl o]-g-s>c*| t=bK ^- ^ 

ioi> ^ S-i^-PEG ^ ^-e]*l-7l ^*fl ^7H>H ^4=-^ 5.^-PEGSf 

^1E^^ -§-#^^ 7^2 H7| tifl^l aS^aifl^f -^o^ 10 mM 

<*R>H-H# «-8-4| (pH 7.0)^S ^sH?! 200 (Superdex 200, Pharmacia*})^ 

02> ^Qj^ «^ o.^ ^Jth^ ^^zp. ^o]^> « ZLO] -fi-^jo} 0 >n}^ ^ 

40 kDa PEG7> PEG-hGH-S- , PEG-G-CSF <&%*ft ^ PEG- 17 S-G-CSF *fl2^r5$ 

4. 



)3><B]5I^ 2> SlE^-g- ^4-PEG-^Jf^l ^2: 

»4> ^X\<t) 1^ ^ gofl^ IFN a -PEG <£lk^) W^-fc ^^A)7l7l 10 mM 

91^ -g-«fl^ (Human Serum Albumin, HSA, q= 67 kDa)(^*>, tR") 

■i- IFN a -PEG ^sfl : <£Jf^ ^ la, i: 2 , 1:4 * 1:8<>1 SjJElf- ^ 7>t _> ^ ^0. 

100 mM ^-g-^ ^b}]s ^S^U, ^^S.^ NaCNBH 3 » ^JSL 
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7> 20 mMo} * 20^ ^o> % m M^}^ ^a^u}-. o]S _^ 

o 1W ^ ^ ^a> #o1 ^ IFN a -PEG : <£^<2\ 33 ujh§ . 

* * ul^-g- ^ IFNa-PEG-^-J 

* ^^1^7| fl*H 3.7) 4| 4 3S4sn^ f -M*«th zj- * 

* 10 mM oHIh^v **+«|* 2 . 5 m/^o s „^ ^ 

-8- g Xl7l*>al IFNa-PEG-^-1 ^j^tf. go) 

IFNa-PEG-^-J OT* *1M **Nfe * ojE]5|I ^ 

IFNa-PEG-^-J 3*4 M * 10 m (pH 4 5) ^ ^ 

<8*M* *3 (SP5PW, Waters, i# a 1 M Si^H* (NaCD* 10 mM o H1M 

*+H# (pH 4.5) ^-froj^ ^^«fl (S^js* ^OM-, 0.5 M) tf^S ^ 

+7>S IFNa-PEG-^-J *M* ^^Jfttif. 

*«* f^l fltf ^J^. g-CSF 3 ZL^ -R-JE^flofl ^ oy-^jo] ^ 
hGH-PEG-^-1, G-CSF-PEG-^.j ^ 17sHHSp ^.p^^j 



■ (1) 
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W ^lStl: ^Sflfe 4 ifl^l 20% ^£^«fl ^ Aj-g-tb SDS-PAGE 

EL ISA (R&D system, n)^-) tfJ-^-g- ol-§-^« ^-o]^nf. o}nfl, iFNa £ IFNa-PEG^r DTT 

(DithiothreitoO* 50 mM^ <£o.S ^7}^ SDS-PAGE* <iAl*}£ul, IgG Fc g IFNa 

-PEG-IgG Fctt DTT $W ^fl^t)-. 

4 SDS-PAGE ^Wr 5L 3*\) t^ifl^t}-. 5= 3£ IFNa 

-PEG-IgG Fc (A), 17 Se r-G-CSF *5i*fl-PEG-IgG Fc (B) $ EPO-PEG-IgG Fc (C) 1)-<?1*} 
7) fl^ SDS-PAGE ^40]^. 



n> (2) 

12> 2^ 2^ (Superdex, 

PharmaciaA»3)- i 0 mM ^;#-.5E^slMH 4&^-g-<3] ( P H 6.0)-* A>-g-^ 37 ] mj^j 

3lD ^^ -*HH ^EL*m^r hijz«h *KH*fe « 0 v^^ s Tfl^ath o]pi 

$m IFN-a, hGH, G-CSF, 17 S~G-CSF , EP0 $ IgG FcS zj-zf- 37] tifl*fl 

^ Fc ^H.*!^ 4 z|^Hl ^»^8 

*> ELISA (R&D system, n]^) 19-3* IgG Fc7> 
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^^l, IFN a -PEG-IgG Fc^ ^-f^fe- ELISA°fl ^Sfl tfl^= ^ #<j| of 30% 3 

H4> (3) ^ ^ ^-^1 

280 nrn^H ^^-JR* nfl, IFN a -PEG-IgG Fc, hGH-PEG-IgG Fc, G-CSF SK 17 Ser-G-CSF) -PEG-IgG 
Fc^ 70,000 80,000 Da^l ^l^l^tflofl^ ^<a^a» £ 4^ 

IFN a -PEG-IgG Fc ^^1^ S^SZLifl^ ^sfs. ^ojc)., ^ > 

EPO-PEG-IgG Fc^] ^-f o)]^ ^>^=ol ^ 88 000 Da0]1 gfl^Kr ^^a-} ^-oj3i|a.7> 
1. 

ie> 4 3 ^3 a^o] 3^3. ^o]v }7] ^^ H( MALDI-T0F (Voyager DE-STR, 

Applied Biosystems, USA) ^52.4=- ^^=^7]# o]-§.^ o]^-o) ^tg-Qr ^og^o^ pflje^ 
(sinapinic acid)* ^>-g-*>5$ , a^-§- X\g_ 0 .5 *llL 

*r<3 ^, BflH^^ -g-^* ^7>t!r 4^- i=M *f<2 ^^Al^ o]^ 

(ion sourceH S^^-^cf. S.^^. S..E. TOF HM 3*1* A>-g- 

*H ^*>$-<L^, ^033 o]^ ^ (DE)* a>-§-^}^ ^ ^ €ofl Ai, ^<g^ 

4># 750 nsec/1500 nsec^., ^ 2.5 kV^l #3)] €-^^V» ^fl 7>#^>^rf. 

^ *M^, ^ 5^r EPO-PEG-IgG Fc ^^1^ uj-Bj-^fl ^o]cf. zl ^ 

^ EPO-PEG-IgG Fc ^"M^ ^JE^r 90% o] Aj-ol 5^ o)^^^ ofl _o 7> ^o_ 
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M-^Sa^l-. Hq^2.M:& Fc <3^H 49^S!*> (EPO)7> l:is ^Bfl^l 

U8> [S. 1] 







(kba) 


IFNa-PEG-IgG Fc (-*UM 1) 


72.8 


72.6 


hGH-PEG-IgG Fc (*UM 3) 


75.6 


75.6 


li-CSF-PEG-IgG Fc oj| 4 ) 


72.3 


72.8 


17 S-G-CSF -H-JE^l-PEG-IgG Fc (^H] 4) 


72.1 


72.2 


EPO-PEG-IgG Fc (-*UM 5) 


87.6 


88.0 



19> <^1gaj] 2 > 2:A> 

20> ZJ. ^ 5 pj^o} SD (R a t)cfl ^<£i| ^tfj^ (^2:^)4 -S-71 ^flfl ^ 

wlia^oflA^ t^-M PEG 3^*13 23 m^^fl <?>^ 

* tilJH^>«rf. cfl^ ^ PEG-^31, ^ -g. ^ 

3 2^ ioo ^g/kg^ ^H^-t}. ^L, tfls^ Jf. 0.5, 1, 2, 4, 

6, 12, 24, 30, 48, 72 £ 96*1 # ^1 *8H*|-SUl f ^lfl^fr ^> * 1, 6, 12. 24, 30, 48, 

72, 96, 120, 240 ^ 288 ^sj-^^ ^--B-*}^ ^ti.ofl tojj A ) Sf ^ 

^*>5^4. 1# xfl tfl^- ol-g-^ ELISA o.s 
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FEG-M*| ( ^ ^#3L^ Fc <3^M PEG# ^JflS *W & 

« «=o| JE^Sfe A l^-ir. T 1/2 ^ <^#3 1&#7l*, MRT (mean residence time)fe 
• 22> [JE. 2] 





a 


lKNa-4oK PEG 
(Hlm^i i) 


(H]3Eo)l 2 ) 


(^11 1) 


Tmax (hr) 


1.0 


30 


12 


30 


T1/2 (hr) | 


1.7 


35.8 


17.1 


79.7 


MRT (hr) 


2.1 


71.5 | 


32.5 


104.5 



:3> IS. 3] 





hGH 


hGH-4oK POT 
(Hliao)] i) 


(Hl^li 2) 


Tmax (hr) 


1.0 


12 


12 


T 1/2 (hr) 


1.1 


7.7 


5.9 


MRT (hr) 


2.1 


18.2 


13.0 



hGH-HiG-lgG Pc 
(^*H 3) 



12 



11.8 



18.8 
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124> [a 4 ] 



l >i<?l^ I (J-CSK-40K PI 



Tmax (hr) 
T1/2 (hr) 



MRT (hr) 



G-CSF 



2.0 



2.8 



5.2 



U-CSK-40K PI 
(n)M<^ 1) 



12 



4.8 



24.5 



(Hi So}) 2) 



12 



5.2 



25.0 



GR3FPEG=IgB Fc 
<-a*H 4) 



12 



6.9 



32.6 



125> [5. 5] 





S-G-CSF -fr 


"S-G-CSF 
-40K PEG 
(*)mL<$ 1) 


"S-G-CSF -8-JESI1 
-PEG-°J:^^1 
2) 


"S-G-CSF -R-5.S11 
-PEG-IgG Fc 
<4l*H 4) 


Tmax (hr) 


2.0 


24 


24 


24 


Tx/2 (hr) 


2.9 


4.3 


6.4 


7.0 


MRT (hr) 


5.8 


24.4 


25.1 


33.2 
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i 




(Darbepoetin- a ) 


5) 


Tmax (hr) 


6.0 


12 


30 


T1/2 (hr) 


9.4 


18.4 


61.5 


MRT (hr) 


21.7 


36.7 


117.6 



#71 2 2 « £ 6^ SJ* ZLifl^Ai <£ ^ jfl^ol, IFN a-PEG-IgG Fc 

o.t^ o]^ «lj2ofl6fl^ 40 ^ PEG-IFN a ^] &#7}*) 35.8^^ ^ 2*fl ^7>^r %o] 

t\. PEG^ ^ Fc <^tfiAj fl^o] 43.3 IFNo-PBG-W^ 

®#7)7} 17.1A]^o.s., #«Jj;g ^^7> ^*1 -f^*> ti>^-7l» v+^-ifi* 3} 

J£#, S 3^- -^SL^, ^iiaoj ^ o. £ ^t^m ^ 

9X^. €<3^ ^^3^ ^ 7 ] 7 > L1 x\Qo]5L 40 kD PEG* ^-ffc ##7l 

7V 7.7A17VO.S. *7>^SftO.^, # Fc cgOEj cflA] o^n]^. ^ a. 
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:i29> 5. 4 ^ 5. 5^H iL^o], 4^ ^oi^ -fK£*)H tflt!: "1^ *1^S 

^•71 ^ <*!# ^lart <>l-g-tr -H-^Vtb 3*8=* M-^S^r. ^ 

4^ ^^r^r -^S^iLt}- 40 kD PEG7> ^€ 

^#sL-ir^ Fc #»-M ^^17> 7}# 7J 1^ iWf ul-^^cf. 1^ *1^ 

^7>Al7l^ ^#3.1:31 Fc J: 4^ 

^ ^ ^ -j^H^ -frA}^ 141 M-Bhi ^°J^T efl#^ 

(erythropoietin; EP0H cfl^fl^S. #«J]:g ##7l ^7}SL^7} Q<&£\ 

9X^. ^T, ^<3^ 3 It 1 ^Sl*r3 1^ £#7l7> 9.4*1 *HuI, EP0# -H ^"ifl^-Al^ 1^ 
EP0 (Darbepoetin-a , Aranesp, Amgen, USA)^ ^-f^ ##717} 18.4*1 #.£.3. 
^7}^ #6.3. ^#4. 3^ ^°J*M ^°4#S.lr^ Fc ^°4^r ^*m l^^l 
EPO-PEG-IgG Fc ^Wl^l ^^lfe m# ##7l7> ^-^ 61.5Ali>05. ^1^o £ ?7^}^4. 
t31> *J"7l ^ofl*! 1- ^ * r 2}- #cl ( ^ ^ofl ^#5L^ Fc <3<3 ^ 

f^lSr ^-fHIM It^lt^r €<3^ wl^fl ^lHH ^«fl °1# 

^7>^ ^ ##711- q-^^^ ^ f 7]^ ^ ^7>*l7l7l ^tr PEG 

^ *1^M3°1 7HJ- ^ 40 kD PEG* <r^m ^^^M 8 ! wlJiLoil^s Fc 
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sfl^ PEG ^« JE^r 3^ «^Ji^ ^ JlUMtf 

i32> ^ f u]3gEl-o-|t=^ io kD PEG* IFNa-PEG-IgG Fc ^*fl ( 

48.8*1?]:J2.3. W 3.4 kD^l PEG* A]~g-^- 1^ 1>#7]<?1 79.7*1 # 

^ #:fc*l-$ttq-. Hl3g^o]r=^ ^^]ol PEG-^I ^>^= ^ 7 }^1 ^ tiV^- 7 )^ ^ 

3 t}^ , o]e|^|. ^3j-S.^-E] T&lUj^ ^"t^l^l 1^ "?>^Aj ^ *]^Aj ^ 7 ]-o] ^ 

*r 5fl4. PEG^ aft ^Ji7l ^7>^=3|. ^ wv^-7] 

7> tcfl^ol^ ^-§-7l# PEG» A>-g--^ ^^<2f -frA}^ ji^rj.. 

33> <^aj) 3> Aflilfl %Aj ^ 

i5> <£s* ^stfl ^u]^- IFNa-PEG-IgG Fc (€*H 

1), 40 kD PEG- 1 FN a (*]3ILd\} 1) ^ IFN a -PEG-°J"-t-^1 (w]5L^ ^ %Aj^- 
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h>o]s|^s. 5.3^^1 t.>rj-cftil (Madin-Darby) tii ^S. (MDBK, Madin Darby 
Bovine Kidney, ATCC CCL-22)» A}-g-^ Aflaufl^ ^J^AS ^^$14. °H, PEG7> ^s] 
*1 ^sfl^- ^-2b (NIBSC ^>-g-*>^4. 

MDBK ^iXfl- MEM (minimum essential medium: JBlH 10% FBS ^ 1% sf|v)^€ iS^S. 
p>o]a1c1 % 7 }Q flfl^H^ 37 1, 5% C0 2 ^ S#JL3. HB^^t^. ^is^r *}^r ^IsL^r ^ 
(NIBSC Afla. *m «fl*H 3H*H 96 € #e*MH£) « 

ioo um -g-^1-534. -&7HH wfl<£€ <*Hs» u^iflc^ ais.7> ^s)<H Si 

#i*IMH*l) 100 fd'4 7>^ ^, 37*0, 5% C0 2 ^ 1*1 # 7>*£ «fl <£*HI 4 . lAl# 

* wKI&|i ^-£7} 5 ifl*l 7>i0 3 PFU7> VSV (Vesilculer stomatitis virus)» 

50 «3HBafl ^7>a]^ ^^cf. ^ X\jeL $ IftM &JI ^li<4 

^#^31, 37*0, 5% C0 2 ^ ^ 16 xfl^l 20Al?i ^7>S ufl<£«r$4. 

«fl<£^ ?]}7]-Z}5L <£o}&fe- ^^*>7l frBt (neutral red) -§-^ 

100 frf^-fr ^7>t!r 37°C, 5% C0 2 S^HH 2Al# yfl^St^. *H7^ * 

^91 * 540 nm<*IH &^}<%v±. ^ *BM* (blank)S. *>JL, tfla 

^15. 100*S ?I^H 50% AflS. ^ ^S. (ED 5 o)» ?JKHrSt4. 
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138> [ a 7] 







KU 50 U U/ nig J 


^St'S'S IFN a <H| 
tftflaj (%) 


| IFN a 


100 


4.24E+08 


100 


IFNa-40K PEG 


100 


2.04E+07 


4.8 


IFNa-PEG-^-4^1 


100 


2.21E+07 


5.2 


IFNa-PEG-IgG Fc 


100 


1.19E+08 


28.1 



S 7*\}*\ ^ ^o], pEQofl cqsfl ^1^5)]^ ^s_ 7} ^E)^ c£ 

^ wl^H 'i^^-i: ^ PEG^ =L7}7> 1^ 

^7>^1^ ^tfl^ o_sL igs§5L7} 40 kD^ PEG7> ^-f ^i)] 

^ #^£51 ^ 4 .8%# ^ ^3 q-^tft)-. oiB]5|l^ o a v^ ^ 12 ^ pEG7> ^ 

^€ 3-f*fl*r 25%, 40 kD PEG7}- ^-Mfe ^ 7% ^S.^ ^cJ-ji g_ 

-2^1 4 (P. Bailon et al . , Bioconjugate Chem. 12: 195-202, 2001). ^, PEG^ 

^•7l7> ^Jri J^v* #^ 7B^-o) 5at^. 

5.2% ^ES #± «r^^. uj-^^cf. ne^uf, -g- ^ofl tcfs}- ^^#5.^ Fc <3<^ o]e] 
4^ <£2H ^-f^r ^<&%<*\ tftfla} %^£7> 28.1% o^cls ^7]^ o.S. £ 
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*m ^awii ai^^i hGH-PEG-igG f c , 40 

kD PEG-hGH £ hGH-PEG-^-^sl a] a Alight}. 

«m 3** ^ ^io] ^ (rat node lymphoma) 

<*fl^<?l Nb2 *]}£. (European Collection of Cell Cultures (ECACC) #97041101)-!- °l-g-*M ^ 

Nb2 A|a» tifl^ (Fi sh er's mediumHl 10% ± Bfl<=»> (FBS, fetal bovine serum), 
0.075% NaC0 3 , 0.05 mM 2-pfl s.^-£ofl ^ ^ 2 mM *B*H*1 «fl**^ ^, 10% 

^ Bflo> 24A]?1- ^OJ- c| Ufl^e^. HflO^oflAi tifl^ 

3 ^* 4<H ^ 20,0007fl^ 96€ l-efl ol ^ «*|) 4 ^ ^ hGH-PEG-igG, 40 kDa 

PEG-hGH, hGH-PEG-^^1, tfla^o] (National Institute for Biological 

Standards and Control, NIBSC) ^ -^^hs. (HM-hGH)^- ^ 

g. % 7 }i& 37X:, C0 2 41 0 J=7H^ 48Al?i tifl«£S>5ath 0)$. A-fljt^ ^ ^ £ (z j. ^ 

3 A|S ^)» *?^7] ^ AilS o^of (ceU uter 9 g AqueQus Qne SoluUon> p romegaAK 

aq- 1H 25 jiM* ^, 4^ ^o> wfl^^cf. o]^ 490 m ^ 

^ ^ ^7}-l- Tfl^jl, ZL ^32f# §>7l 5. 8°fl q-Eflfl^t^.. 
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145> [3. 8] 





(ngM) 




HM-hGHo)| 


hGH 


100 


2.71E+06 


100 


hGH (NIBSC ^IM^-) 


100 


2.58E+06 


95.2 


hGH-40K PEG 


100 


0.206E+06 


7.6 


hGH-PEG-^-f- 1 ?! 


100 


0.141E+06 


5.2 


hGH-PEG-IgG Fc 


100 


0.76E+06 


28.1 


«m^*=l/ED 5 o>*06 (ED 50 : ^ AfljE. *i 


W 50%* M-^tflfe yaq&q «£) 



146> S 8°lH ■& 4 1 ^V-g-^r AlSfe ^ ^ # Jl = ^|5L^ ^ 

^^lfe 3} A3- 2£<>> 2-^- Ir^l ^-g-^ *r 3X3- , PEXH ^€ ^l^r 

feUI, 40 kDa^ PEG7> <5l^V ^M.^ %^2&3 ^ 

7.6%» M-Bfufl^- ^o.S M-B}-^. 3^, fc^-fr -StfiM^I 

^ tfl«l ^ 5.2% ^513 ^ %^-§- ^vfl^t)-. ZLe]i4, ^ 

^^S.^ Fc <8^-8- ^^-JL = s.^l ^-ffe tftflaj #^£7> cflwl 28% 
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+ *JH>£ 7)tfl^ ^ o^rf. ^. Tg^s-i-fl Fc ^7>^ 

^^#H.l-^ Fc <3«3°1 <£^# ^7M?lal ^-g-*|]^ £^fr- H^a^tM «j3gl=)- 

^^.S. ^Sfl a^ofl <^ ^o.a. o]^ ^Jg.*. 

47> (3) 3}-^ #5Li_l ^«y^> >HlStfl 

48> a^rp. 7>q-<?l7> &SL%] ^IIN)^ ^livfl %^ylJ37 # , 

G-CSF (Filgrastim, ^l^-f^), tHO, 17 Ser-G-CSF -fr5L*ll, 20 kD PEG-G-CSF (Neulasta, 
USA), 40 kD PEG-17S-G-CSF ^JE^l , i7Ser-G-CSF ^E^HPEC^Jf*! ^ 17 S -G-CSF 
-PEG-IgG Fc^ ^JExfl 3vg.fr ^^^^rf. 

19> -f^i, «tt 7l€^l ^S^Sl HL-60 (ATCC CCL-240, Promyelocytic leukemia 
patient/36 yr old Caucasian female)^ 10%^ ^ eJH 33.fr RPMI 1640 

afl^r^r, ^112] ^ 2.2*05 ^li/m^ol sj^s. DM S0 

(dimethylsulf oxide, culture grade, Sigma)-!- ^ 1.25% (v/v)7> ^7>*>^cf. *\*\ 

^15.^-1- 96-1 -I-elHS (Corning/low evaporation 96 well plateHl 90 pt^ ^<>H Afl 
=E7> 2>4047fl7> tb 5% C0 2 7> 37°C «fl<#7HH of 72ARV ^o> ti fl^ 

0> G-CSF EL ISA 7]H (R&D systems)* °]-§-3H ^£7} ^^5]^^ ^ *]S-I-fr 

^£7> SlS^- RPMI 1640.OS. ^JE7 r 10 //g/m£<>l > 
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6 1* RPMI 1640^-S. 1/23. aj^*>fe 3* 192) ^>4^4. #«<H*i y fl 

^ HL-60 AflS^M) 3" 10 ^ 7}«H, ^5.7} 1000 ng/mA^Bl <3^3jLS. 

t&#3q£.^ s^t*. afla^ 3r^€ ^lStt 37'C tifl^H-H 72*m 

I5i> tiflo^ Afla^sl ^g£* £<>}Ji7l flsH, CellTiter96™ (Cat. No. G4100, Promega 

6 l-§-*H ^7>«: M)S.^ ^^># 670 nm s^^M^ ff£S ft^Sft^. 
152> [a 9] 





Eb 50 (lU/mt) 


W*\ «^ (%) 


%l<a^ G-CSF (Filgrastim) 


0.30 


100 


i7Ser-G-CSF -fi-S^l 


0.26 


115 


20K PEG-G-CSF (Neulasta) 


1.20 


25 


17 Ser -G-CSF -B-S.^I]-40K PEG 


10.0 


<10.0 


17 Ser-G-CSF -frS^-PEG-lH^ 


1.30 


23.0 


17 Ser-G-CSF -frS^-PEG-IgG Fc 


0.58 


51.7 



& 9«1M ^ w >^" ^li^* 17 Ser-G-CSF -fKE^ ^-g-S/I-fl Fc 

«13r^ Jl4» M-^^^-. PEG^l ^*fl ^ 
^€ 17 Ser-G-CSF -fi-S.^ ZL %^£.7> ^3*1 QSr ?H «1*H ^r^l^ ^7>^1^ 

jL^ol igo^^ o]pl ^-oi^- ti > o^cj. (tfl^nl^- *fl2003- 17867JL). ^-*| , 
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PEG^ 3.7)7} ^7>*>^1^> tftfl*} *-$H7> <S<^* ^ & 

-S, 40 kD^ PEG7> 17 Ser-G-CSF *^3£^ «]*H ^ 10% nfl 

■f ^ uj-^xfl^cf. PEG^I #7>*>^ ^7lfe £<H*l7fl SIM- 

tfl3 O.S ^Jr 7 > ^^>7fl 7j-i5| E5 . ) 7> Jfl^-H ^=Jr£ 1^ 7fl^o] A 

T^JL $icf. ^J^a* ^^-Al^l ^-f 17Ser-G-CSF -frJE*^ Al^ifl %Aj 

«1*H ^ 23% ^£3. Sr^# M-BM&i=h neluj-, Fc 17 

Ser-G-CSF -frsaH %^3E7> 51% «>UJ-.°S. 

a^i* ^ sasm. #^7}^ ^7)^ ^7\q ^#3.1-^ f c i? 

Ser-G-CSF -frS^^ >$S)H ^5l7} nfl-f ^o.S 7)tfl% ^ &t}-. 

3E*H ^^oflA^s. ^ PEG^ *-fr«1HI 3^ Jl47> ^^*>7fl q-B)-^- 

■i- ^ Pfl^ *«>o> *Hfr ^% G-CSF^l 

#3* ^4^^ ^ej*>8 1^ ^7)<4 ^^vfl #Aj^- ^ 7l ^ os ^7M7l^ 

7] ^7>7> 7l#o]] J^^g. ^^^.CfJE ^-JL, 7l^ 7>^ €" #3 <?] 

^ ^3^Q-MH 7V^ o}^ t -fr^ ^cq ^ 

^ *1^§ ^l^fl 7fl^ -a- 
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o]-g-^ ^ fltij.. St, -g- ^ofl 4^ c^;g <y 

^^O} tiJO.^ tt]s.o]^ oi^j. ^.c. ^ ^ ^[^s. A>-g-sl^ ^ 

^#^r -8-01*1-3. ^*H3°J afl^ ^ Stl^. 
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1] 

2) 

fc ^ ^^-f-^i oa^s)^. 3! -a- ^^.s *m ^*n. 

*n 2%H1 sa^H, 

*M&\ ^^tSl? Fc <3^H1 >flel*^ #b}^eH^ «lfl^ME/tf ^sd)7> 27fl 

5] 
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^•71 fc ^^o] m^^-s^-Bi ^ ^m)s. n<$°M ^hi-s.^ 

6J 

^ UN Sl^H. 

#7l ^^#3.1-^ Fc <$^°] IgG, IgA, IgD, IgE, IgM ^ -frsfl^ Fc <3 

[^*<J- 7] 

^-71 t&^S,^ Fc ^^o] IgG i, lgG2, IgG3, IgG4 ^ o^o} -fj-Bfl^ Fc 

[^T 1 ^- 8] 
^ 6^1 

[^T 1 * 9] 

^1 ^c|]^lJE. , ^t^o]p1= (maleimide) ^ ^1^1= (succinamide) -B-£.^)S. ^ 
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&°-3.^ ^sq^b, ^s. «]-g-7l<y ^^AS 

10] 

[^T 1 * 11] 

12] 
13] 

#7l HlJgBl-olc^ ^^]^ eg ^Tgo] ^ t&^S-^Q Fc ^^3}- #el^B^-o]co) 
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14] 

15] 

#7) hI^eMje.^ ^t^ 7 > 3}^ isfe ^*fl. 

[$^3- 16] 

*)1 1^1 5a<H^, 

[^T 1 * 17] 

*fl 16*J-ofl SH^, 

^EHJEL, tlE^l-E-, ^^U]-, #^^1*}, P>a.S^l 3gB|-ol^. > 

B^li ^17>, TAfl3E A, £3*1 9*flSl*l-. ^15£ ^a> ^^Mi, |l£ 
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^m^P- ^$l*h 31 ^4 3^ <«<SSl*h VII, Sl*> VIII, IX, #^2^1 

*h -^-SHKd ^}s*f|^, sl^fJ-fr*} q&Qzk, Y^l5£)^ 

tf^Hd *RvS:se, *J-*f|, #s]«r ^1, [Fab] 1 , [Fab] '2, scFv^ 

18] 

[SiMJ- 19] 
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(b) HlflBMs.^ <$ Tgj£d\] WfliMs. ^ ^^S^ Fc <8«H 

312^ . 

20] 

31 19^1 SftoW. 
£31 (a)*r 

(al) »^3^« nlfl^lS.^ ^313 W ^^l ^^#5.^-^ Fc £ -flBj*^ 

Bfo]^ ^ S >t+# 3*11 £3*1*1*=- £31; 

(a2) ^tg-t-^JfB) Hl^B)-ol=^ ^-313- ^^f£|?! Fc Hi^r 

#b^eWh. <?!3*il» ^Bl*Kr £31; g 

(a3) ^Bl€ £3*113 HlaflBHS/S f^l)3 ^ ^£41 Fc ^ <$el# 

A 3 S^H^HS- ^ #7l £3313 Bl<Bl-6]n^ ^tMH ^ u^*! s§ 

^-H-^^l 3*fl ^1^1^ Wl^BMc^ ^313 W ^£ 6 1 ^ £^#3.1-^ Fc °§ 

-^.s. 31 . 

21] 

31 20*J-31 sa«H-H, 

£31 (al)<>1H ^sl#^ l-Bl3gEfol=sij. m^sHs.^ ^-313 £-§- ^-til7> 1:2.5 *fl*l 1:5^1 
3* f^i-S. S}^- 312:^. 
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l^^Sr 22] 

*fl 20^1 $X*\*\, 

&?\] (al)*H ^#3.*^ Fc Hj^Bl-ol^ ^-*fl3 #«17> 1:5 1:10*1 

231 

20*^1 *H<H, 

#31 (a3)^ &-§-#€Sl (a2)°fl-*i fce^S-M Fc ^ g ^3*^ # 

Si 3* ^8-2-3. *>fe- ^2:^. 
24] 

*n 20^1 sa<H^, 

#31 (al) g #7fl (a3)3 #-§-°l «H *H83Sr 3i* ^8 *fl2^ . 

25] 

^-71 ^^17V Alo>^^.5.§>ol = s]-o]c (NaCNBH 3 ), =r^sf ^^^^ : §- 

26] 
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27] 
28] 

fc«|#3.*^ Fc -flBUM §^^^.01=4 «1^^o]h.^ 27fl 

29] 

^m^S.^ Fc <3^°1 IgGl, IgG2, IgG3, IgG4, IgA, IgD, IgE, IgM ^ °lt^ ^# 
S^Bl -fi-sfl^ Fc I^AS 5-o.S.^-B-l <id^5qfe ^SLS. 0>}±r 

30] 

29^«fl 5a«H>H. 
31] 

*fl 27^1 fl<>H, 

#71 Hl^Bfol^ ^-3113 <£ ^ ^-§-7l7> aV-§- ^1*1= ZL#, = 3.3*1 ZL-f-, 
^sJMnlH. (maleimide) n-f- ^ ^Al^c (succinamide) -fj-S^lS. ^€ S^StBI 

^*>t1M- ^s. tj-^. ^-§-71 <y ^ ^ O.S ^ 
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32] 

«1H^Me.^ ?$-*f|4] ^>%=o] i vfl^ ioo kDa^l ^6.5. ^ 

33] 

*H 27^1 sa^'H, 

^IMb^^ *bJ*aHM-#31*. #3 «m <£-!•, #^a>^ 

[St 1 * 34] 

[3^8- 35] 

*)] 27*4) SI^'H, 

JLS a>fe *^ . 
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36] 

^eMjeL, ol^^fl^, *H-*1*>, $13**1. p}HS^1 %^*V, 43^4^1 ^^M^-, 

A, <£3*1 ^aflSl*}, AH 3. 3)a> 

^-E, ^Sl*l-, ^m^p- ^tl*>, VII, VIII, IX, 

^ *^Sl*>. ^3-7]^z\], ^H^S^m^l, C, C-£-§-^ s)l\d 

JlJeL^-, fi^^l, *l=l3m, ^Ei^l, ^^-^>, ^1^, 

^H3"id ^11^, "M, #BlM- ^1, [Fab]', [Fab] '2, scFv^ 

37] 

^1 36^1 9X°]^\, 
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&™M A (pH 331^ §i) 

15- 2] 

1 2 3 



T 
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IS. 3] 

_A 

M 1 2 3" 



B 

~M I 2 3* 




[£. 41 



IFN-3.4 PEG 



IFN-3.4 PEG-Fc 




[5L 5] 




S7J§= (m/z) 
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350 



A|2t (hr) 




100 150 

A|2t (hr) 



200 



250 



300 
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